metric measurements were made with the following electrochemical cell Ag\AgCl\ KCl (sat.)\\sample solution \Ag 2 S-AsX\ Ag.
Determination of thiamine hydrochloride in Vitamin B 1 Tablet
Vitamin B 1 tablets were pulverised to fine powder and vacuum dried. Then the required amount of powder was dissolved in minimum amount (about 20 mL) of water. The solution thus obtained was filtered into a 100 ml volumetric flask and made up to the mark with distilled water. Requisite volume of the sample solution containing about 50 mg of thiamine was transferred into a beaker, 10 mL of distilled water was added and titrated with 0.01M silver nitrate solution using silver sulphide membrane electrode. The end point of the titration was determined potentiometrically using Gran's plot [10] [11] . The titration was also carried out in presence of 10 mL of 1 M NaOH solution.
RESULTS AND DISCUSSION

Characterization of electrode material
XRD pattern of laboratory prepared silver sulphide powder is shown in figure 1 . In the figure, sharp diffraction peaks of crystalline silver sulphide indicating no detectable peaks for impurities in silver sulphide powder are observed. Diffraction pattern showed dominant peaks for Ag 2 XRD patterns of laboratory prepared composite mixture of silver sulphide-silver iodide; silver sulphide-silver bromide and silver sulphide-silver chloride are shown in figures 3, 4 and 5 respectively. In these figures, one can see the sharp diffraction peaks of crystalline substances indicating no detectable peaks for impurities. 
Where a A and a B are the activities of main and interfering ions having charges n A and n B respectively, E 0 is standard potential of the electrode and K pot A,B
is the selectivity coefficient which describes the relative sensitivity of determinant ion. The potentiometric selectivity co-efficient are determined by mixed solution method and the results are given in table 3.
For most of the ions studied, the pK A,B values of interfering ions are greater than 1 and positive indicating that interference by these ions are not adverse and even in presence of these interfering ions the concentration of the analyte can be determined with sufficient accuracy, with error less than a few percent. Only I -ion interfere in the determination of bromide by Br -ISE, and I -and Br -ions interfere adversely in the determination of chloride by Cl-ISE which is expected since solubility product of silver Iodide is less than that of silver bromide and similarly solubility product of silver chloride is less than that of silver bromide and silver iodide.
Analysis of vitamin B 1 in pharmaceutical preparation
The thiamine in crude material and pharmaceutical preparations can be determined by titrating the free chloride with [12] [13] . The potentiometric titration of 50 mg of thiamine with 0.01 M silver nitrate in neutral medium is shown in figure (6) curve (a). There is a clear potential break corresponding to the consumption of 2.0 mole of silver nitrate per mole of thiamine. The method is quite simple, sensitive and gives reproducible result in crude vitamin B 1 . But the pharmaceutical preparation may contain chloride from other vitamin sources as well; in such case the method is neither applicable nor selective for determination of thiamine. However, even in the presence of hydrochlorides from other vitamins, thiamine in pharmaceutical preparation can still be determined by argentometric titration in highly alkaline medium at around pH >11.6. Under highly alkaline condition the thiozole ring of thiamine is known to open readily yielding thiol which can react with silver ion to give mercaptide as shown in reaction scheme 1 [14] . Furthermore, in presence of sodium hydroxide, silver ions do not react with free chloride but react with thiols only [13] Reaction Scheme 1 -and S --ions by direct potentiometry and thiamine in pure and crude form including pharmaceutical preparation can be determine by argentometric titration in presence of sodium hydroxide using home made silver sulphide membrane as an indicator electrode. Determination of thiamine by such silver sulphide membrane electrode is simple, inexpensive and sufficiently accurate. Figure 8 curve b shows the potentiometric titration curve of pure thiamine with silver nitrate in highly alkaline medium (>5x10 -1 M NaOH). A clear inflation points is observed in the curve at the consumption of 0.76 mole of silver ion per mole of thiamine. The end point is found to be not affected by addition of chlorides prior to the titration of thiamine with AgNO 3 in alkaline medium. Thus the end point of argentometric titration in alkaline medium can be used to determine the thiamine not only in pure powders but also in pharmaceutical preparation. Other vitamin and free chlorides do not interfere. Since the reaction of silver ion with thiamine in alkaline condition is not exactly stoichiometric hence silver nitrate solution need to be standardized with the help of authentic sample of thiamine. The potentiometric titration in highly alkaline medium with standard silver nitrate solution has been used to determine the thiamine in the vitamin tablets, the results obtained are in agreement with the amount of thiamine determined by HPLC technique within experimental limit of error and with the manufacturer's specification. This indicates the validity of the present method of determination of thiamine of pharmaceutical preparation. The present method is very simple, inexpensive, and sufficiently accurate. It can be readily used to determine thiamine in pharmaceutical preparation.
